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Power  source  apparatus. 

©  A  power  source  apparatus  includes  a  transform- 
er  having  a  plurality  of  paired  winding  portions  of 
primary  and  secondary  windings  wound  around 
cores  divided  by  a  gap,  a  driver,  connected  to  the 
primary  winding  of  the  paired  winding  portion,  for 
switching  energization  of  the  primary  winding  of  the 
transformer  to  generate  a  secondary  winding  volt- 
age,  and  a  selector  for  selectively  driving  one  of  the 

.plurality  of  paired  winding  portions. 
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Power  Source  Apparatus 

As  described  in  U.  S.  Patent  Application  Serial 
No.  904,810,  a  method  of  integrating  the  transform- 
ers  is  proposed.  However,  as  soon  as  the  power 
switch  is  turned  on,  a  high  voltage  output  is  gen- 

5  erated,  and  high  voltage  control  is  difficult.  In  addi- 
tion,  a  safety  problem  is  also  presented. 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  power 
source  apparatus  for  extracting  a  plurality  of  volt- 
age  outputs  from  a  single  transformer. 

In  a  conventional  copying  machine,  a  printer  or 
the  like  of  an  electrophotographic  system,  a  se- 
quence  control  low  voltage  power  source  appara- 
tus,  an  exposure  power  source  apparatus,  and  a 
charging  high  voltage  source  apparatus  are  sepa- 
rately  used.  For  example,  the  charging  high  voltage 
power  source  apparatus  is  arranged  such  that  a 
stabilized  low  voltage  output  (normally,  24  V)  is 
boosted  to  a  voltage  of  5  to  9  kV  by  a  DC/DC 
inverter.  Fig.  20  shows  an  arrangement  of  the 
charging  high  voltage  power  source  apparatus. 

The  power  source  apparatus  includes  a  con- 
verter  transformer  T.  An  AC  voltage  from  a  com- 
mercial  power  source  503  is  rectified  and 
smoothed  by  a  rectifying/smoothing  circuit  502  and 
the  resultant  DC  voltage  is  applied  to  a  primary 
winding  501  of  the  converter  transformer  T.  The 
DC  voltage  is  driven  and  turned  on/off  in  response 
to  a  switching  pulse  generated  by  a  PWM  (Pulse 
Width  Modulation)  control  circuit  504.  A  damper, 
diode  D61  and  a  resonance  capacitor  C60  are 
connected  in  parallel  with  a  transistor  Q60.  The 
ON/OFF  operation  of  the  DC  voltage  derives  an 
output  in  accordance  with  a  winding  ratio  of  secon- 
dary  windings  521  and  522  of  the  transformer  T. 

In  the  power  source  apparatus,  low  voltage 
outputs  appear  at  the  secondary  windings  521  and 
522  and  are  rectified  by  rectifying  diodes  D62  and 
D63  and  smoothed  by  smoothing  capacitors  C61 
and  C62,  thereby  obtaining  a  low  voltage  DC  out- 
put.  A  high  voltage  DC  output  is  obtained  by  boost- 
ing  the  low  voltage  DC  output  by  DC/DC  converters 
505  and  506.  This  arrangement  aims  at  obtaining  a 
stable  high  voltage  output  regardless  of  variations 
in  the  low  voltage  output. 

In  the  above  arrangement,  transformers  are 
used  in  both  DC/DC  converters  505  and  506.  The 
numbers  of  transformers  and  driving  circuits  used 
in  the  power  source  apparatus  are  large,  and  re- 
sulting  in  a  bulky  power  source  apparatus  at  high 
cost.  In  addition,  power  efficiency  is  also  degraded. 
These  disadvantages  are  common  in  power  source 
apparatuses  used  in  various  types  of  equipment  in 
addition  to  the  power  sources  for  electrophotog- 
raphic  apparatuses. 

SUMMARY  OF  THE  INVENTION 
w 

The  present  invention  has  been  made  in  con- 
sideration  of  the  above  situation,  and  has  as  its 
object  to  provide  an  improved  power  source  ap- 
paratus. 

75  It  is  another  object  of  the  present  invention  to 
provide  a  simple,  compact  power  source  apparatus 
capable  of  outputting  plural  types  of  outputs. 

It  is  still  another  object  of  the  present  invention 
to  provide  a  low-cost  power  source  apparatus. 

20  It  is  still  another  object  of  the  present  invention 
to  provide  a  power  source  apparatus  whose  power 
efficiency  can  be  improved. 

It  is  still  another  object  of  the  present  invention 
to  provide  a  safe  power  source  apparatus. 

25  The  above  and  other  objects,  features,  and 
advantages  of  the  present  invention  will  be  appar- 
ent  from  the  following  detailed  description  in  con- 
junction  with  the  accompanying  drawings. 

30 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  block  diagram  of  a  power  source 
apparatus  according  to  an  embodiment  of  the 

35  present  invention; 
Fig.  2  is  a  graph  showing  voltage  vs.  current 

characteristics  of  a  charger; 
Fig.  3  is  a  sectional  view  of  a  converter 

transformer  T1  shown  in  Fig.  1  ; 
40  Fig.  4  is  a  block  diagram  of  a  power  source 

apparatus  according  to  another  embodiment  of  the 
present  invention; 

Fig.  5  is  a  sectional  view  of  a  converter 
transformer  T2  shown  in  Fig.  4; 

45  Fig.  6  is  a  block  diagram  of  a  power  source 
apparatus  having  a  high  voltage  control  winding 
according  to  still  another  object  of  the  present 
invention; 

Fig.  7  is  a  sectional  view  of  a  converter 
so  transformer  T1  shown  in  Fig.  6; 

Figs.  8  and  9  are  block  diagrams  showing 
modifications  of  the  power  source  apparatus  ob- 
tained  such  that  "primary  winding  in  Fig.  6  is  con- 
stituted  by  only  L1  according  to  still  another  em- 
bodiment  of  the  present  invention; 
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Fig.  10  is  a  circuit  diagram  of  an  image 
formation  apparatus  using  an  electrophotographic 
process  according  to  still  another  embodiment  of 
the  present  invention; 

Fig.  11  is  a  circuit  diagram  showing  a  de- 
tailed  arrangement  of  part  of  the  apparatus  in  Fig. 
10; 

Fig.  12  is  a  circuit  diagram  of  a  power 
source  apparatus  for  selectively  outputting  different 
voltages  from  one  terminal  according  to  still  an- 
other  embodiment  of  the  present  invention; 

Figs.  13  and  14  are  circuit  diagrams  showing 
modifications  of  the  apparatus  shown  in  Fig.  12; 

Fig.  15  is  a  circuit  diagram  of  an  arrange- 
ment  in  which  an  AC  load  is  connected  between  a 
lamp  and  a  secondary  winding  according  to  still 
another  embodiment  of  the  present  invention; 

Figs.  16(A)  to  16(C)  and  Figs.  17(A)  to  17(C) 
are  timing  charts  of  voltage  signals  generated  by 
the  circuit  components  in  the  circuit  shown  in  Fig. 
15; 

Fig.  18  is  a  graph  showing  changes  in  output 
voltage  as  a  function  of  ON  time  of  a  primary 
winding  of  a  transformer  in  the  circuit  shown  in  Fig. 
15; 

Fig.  19  is  a  circuit  diagram  of  a  power 
source  apparatus  according  to  still  another  embodi- 
ment  of  the  present  invention;  and 

Fig.  20  is  a  circuit  diagram  of  a  conventional 
power  source  apparatus. 

winding  L1'.  This  output  is  rectified  by  a  diode  D2, 
and  the  rectified  output  is  stabilized  by  the  regula- 
tor  circuit  2  to  a  voltage  of  24  V.  The  voltage  of  24 
V  is  applied  to  a  sequence  control  circuit  through 

5  output  terminals  P3  and  P4. 
In  this  state,  a  switch  S1  is  kept  open,  and  the 

primary  winding  L2  is  not  energized.  Only  a  leak- 
age  component  of  the  magnetic  flux  by  the  primary 
winding  L1  appears  through  the  gap  3-1  at  the 

io  secondary  winding  12'  magnetically  coupled  to  the 
primary  winding  L2.  Therefore,  a  high  voltage  out- 
put  at  the  terminal  P5  is  decreased. 

A  sequence  control  circuit  (not  shown)  is  op- 
erated  to  set  a  high  voltage  generating  timing  and 

75  outputs  a  predetermined  control  signal.  In  this 
state,  the  switch  S1  is  turned  on. 

The  switch  S1  comprises,  e.g.,  a  microswitch 
or  an  electronic  switch. 

When  the  switch  S1  is  turned  on,  the  primary 
20  winding  L2  is  energized  and  a  high  voltage  is 

induced  by  the  secondary  winding  12'  magnetically 
coupled  to  the  primary  winding  L2.  Therefore,  a  DC 
voltage  required  for  image  formation  is  supplied  to 
a  charger  through  the  terminal  P5. 

25  Fig.  2  shows  the  current  vs.  voltage  character- 
istics  of  the  charger.  The  operating  point  during 
image  formation  is  set  at  6.3  kV  (400  uA),  while  the 
current  is  zero  at  a  voltage  of  4.8  kV.  When  the 
voltage  is  4.8  kV  or  less,  no  influence  is  imposed 

30  on  a  photosensitive  drum. 
When  the  switch  S1  is  kept  off,  the  high  volt- 

age  output  is  set  at  4  kV  or  less.  Even  if  a  high 
voltage  output  is  generated  upon  operation  of  the 
power  switch,  the  photosensitive  drum  is  not  ad- 

35  versely  affected. 
Fig.  3  shows  an  actual  structure  of  the  win- 

dings  of  the  transformer  T1  . 
The  gap  3-1  in  Fig.  1  is  constituted  by  gaps  of 

the  A,  B,  and  C  portions.  The  gap  of  the  C  portion 
40  is  smaller  than  that  of  each  of  the  A  and  B  portions. 

When  the  switch  S1  is  kept  off,  i.e.,  when  the 
primary  winding  L2  is  deenergized,  a  voltage  in- 
duced  by  the  corresponding  secondary  winding  12' 
is  decreased. 

45  Fig.  4  is  a  circuit  diagram  wherein  a  paired 
winding  portion  of  primary  and  secondary  windings 
L3  and  L3'  is  added  and  a  fluorescent  lamp  5  is 
energized.  When  a  switch  S2  is  turned  on  and  the 
primary  winding  L3  is  energized,  a  voltage  required 

so  to  turn  on  the  fluorescent  lamp  5  is  induced  by  the 
secondary  winding  L3'  magnetically  coupled  to  the 
primary  winding  L3.  The  voltage  is  applied  to  the 
fluorescent  lamp  5  through  a  choke  coil  4.  How- 
ever,  when  the  switch  S2  is  kept  open,  most  of  the 

55  magnetic  fluxes  upon  energization  of  the  primary 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Preferred  embodiments  of  the  present  inven- 
tion  will  be  described  with  reference  to  the  accom- 
panying  drawings.  Fig.  1  shows  a  power  source 
apparatus  according  to  an  embodiment  of  the 
present  invention.  This  power  source  apparatus  in- 
cludes  a  driving  circuit  1  for  a  switching  transistor 
Tr1  in  a  power  source  converter  transformer  T1 
and  a  regulator  circuit  2  for  a  sequence  control 
power  source  (24  V  in  this  embodiment).  In  the 
converter  transformer  T1,  a  low  voltage  paired 
winding  portion  of  a  primary  winding  L1  and  a 
secondary  winding  LI'  is  isolated  from  a  high  volt- 
age  paired  winding  portion  of  a  primary  winding  12 
and  a  secondary  winding  L2'  by  a  gap  3-1  .  A  high 
voltage  secondary  winding  12',  a  high  voltage  di- 
ode  D1  ,  and  a  high  voltage  capacitor  C1  cooperate 
to  output  a  high  voltage  at  a  high  voltage  terminal 
P5. 

When  a  power  switch  is  turned  on,  the  primary 
winding  L1  is  energized.  Since  the  secondary  wind- 
ing  L1'  is  magnetically  coupled  to  the  primary 
winding  L1,  an  output  of  about  26  to  29  VRMS 
appears  across  the  terminals  of  the  secondary 
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Fig.  7  shows  an  actual  structure  of  windings  of 
a  transformer  T1  in  Fig.  6.  The  gap  3-1  shown  in 
Fig.  6  is  actually  constituted  by  gaps  of  the  A,  B, 
and  C  portions.  The  gap  of  the  C  portion  is  smaller 

5  than  that  of  each  of  the  A  and  B  portions.  A  voltage 
induced  by  the  winding  L2'  during  the  OFF  time  of 
the  switch  S1  is  decreased.  The  gap  of  the  B 
portion  is  larger  than  that  of  the  A  portion. 

Fig.  8  shows  a  modification  of  Fig.  6  wherein 
w  the  primary  winding  is  constituted  by  only  a  pri- 

mary  winding  L1  ,  and  a  high  voltage  output  .  is 
controlled  by  a  high  voltage  control  winding  L2\ 

In  the  modification  of  Fig.  8,  a  load  current  of 
the  charger  is  detected  by  a  resistor  R4,  and  the 

is  detected  current  is  compared  with  a  reference  val- 
ue  by  an  error  amplifier  4.  An  output  from  the  error 
amplifier  4  is  supplied  to  the  base  of  a  transistor 
Tr2  to  change  the  collector  current  of  the  transistor 
Tr2,  i.e.,  a  current  through  a  high  voltage  control 

20  winding  12",  thereby  stabilizing  the  load  current  of 
the  charger. 

An  analog  switch  circuit  5  switches  the  refer- 
ence  voltage  such  that  the  transistor  Tr2  is  turned 
on  in  response  to  the  control  input  to  a  terminal  P6 

25  in  the  noncopy  mode  but  a  charging  current  flow- 
ing  through  the  resistor  R4  is  set  at  a  predeter- 
mined  current  in  the  copy  mode. 

Fig.  9  shows  a  modification  of  the  circuit  in  Fig. 
8.  In  this  modification,  an  output  f̂rom  the  error 

30  amplifier  4  in  Fig.  8  is  supplied  to  a  PWM  circuit  7 
to  control  switching  of  the  transistor  Tr2,  thereby 
improving  efficiency. 

As  is  apparent  from  the  above  embodiment, 
low  and  high  voltages  can  be  applied  from  a  single 

35  transformer,  and  a  high  voltage  output  timing  can 
be  controlled  in  response  to  the  sequence  signal. 

In  the  modifications  in  Figs.  8  and  9,  the  pri- 
mary  power  supply  need  not  be  switched,  and  the 
overall  circuit  arrangement  can  be  simplified,  in 

40  addition,  the  high  voltage  output  can  be  stabilized. 
Still  another  embodiment  of  the  present  inven- 

tion  will  be  described  wherein  voltages  are  sup- 
plied  from  the  above-mentioned  transformer  to  the 
processes  in  an  electrophotographic  apparatus. 

45  Fig.  10  shows  an  arrangement  of  a  power 
source  apparatus  for  an  electrophotographic  ap- 
paratus. 

Referring  to  Fig.  10,  the  power  source  appara- 
tus  comprises  a  single  converter  transformer  (to  be 

so  referred  to  as  a  transformer  hereinafter)  T. 
The  arrangement  of  the  primary  winding  of  the 

transformer  T  is  the  same  as  that  of  the  conven- 
tional  power  source  transformer.  A  primary  winding 
101  is  connected  to  a  commercial  power  source 

55  103  through  a  rectifying/smoothing  circuit  102.  A 
switching  transistor  Q0  driven  by  a  PWM  control 
circuit  104  is  connected  to  the  primary  winding 
101.  through  a  damper  diode  D1  and  a  resonant 

winding  L2  are  blocked  by  a  gap  3-2.  A  voltage 
induced  by  the  secondary  winding  L3'  does  not 
reach  the  ON  voltage  of  the  fluorescent  lamp  5.  As 
a  result,  the  fluorescent  lamp  5  is  not  turned  on. 

Fig.  5  shows  an  actual  structure  of  the  win- 
dings  of  a  transformer  T2  in  Fig.  4. 

As  is  apparent  from  the  above  description,  low 
and  high  voltages  can  be  applied  fronrr  a  single 
transformer,  and  the  high  voltage  output  timing  can 
be  controlled  in  response  to  a  sequence  signal. 

As  shown  in  Fig.  4,  the  exposure  voltage  can 
be  applied  and  at  the  same  time  the  exposure 
lamp  can  flicker  in  response  to  the  sequence  sig- 
nal. 

Still  another  embodiment  of  the  present  inven- 
tion  will  be  described  with  reference  to  Fig.  6.  In 
this  embodiment,  a  high  voltage  output  winding 
and  a  high  voltage  control  winding  are  arranged  in 
a  high  voltage  section,  and  a  current  flowing 
through  the  high  voltage  control  winding  is  con- 
trolled,  thereby  controlling  the  high  voltage  output. 
The  same  reference  numerals  as  in  Fig.  1  denote 
the  same  parts  in  Fig.  6.  A  current  flowing  through 
a  high  voltage  control  winding  12"  is  changed  to 
control  a  high  voltage  output  from  a  secondary 
winding  12'. 

When  a  power  switch  is  turned  on,  a  primary 
winding  L1  is  energized.  Since  a  secondary  wind- 
ing  L1'  is  magnetically  coupled  to  the  primary 
winding  L1,  an  output  of  about  26  to  29  VRMS 
appears  across  the  terminals  of  the  secondary 
winding  L1'.  This  output  is  rectified  by  a  diode  D2, 
and  the  rectified  signal  is  stabilized  by  a  regulator 
circuit  2  to  a  voltage  of  24  V.  The  voltage  of  24  V 
is  applied  to  a  sequence  control  circuit  through 
output  terminals  P3  and  P4.  In  this  case,  a  switch 
S1  is  kept  open,  and  the  magnetic  fluxes  of  the 
cores  having  the  windings  L2,  12.',  and  12"  thereon 
are  sufficiently  attenuated  by  a  gap  3-1.  The  win- 
dings  12,  12',  and  12"  are  closely  coupled  to  each 
other,  as  shown  in  Fig.  3.  The  winding  L2'  is  a  high 
voltage  winding,  and  the  winding  12"  is  a  control 
winding  for  controlling  a  high  voltage  output  from 
the  winding  12'. 

In  the  noncopy  mode,  a  transistor  Tr2  is  turned 
on  in  response  to  a  control  signal  input  to  a  termi- 
nal  P6,  and  an  induction  voltage  applied  to  the 
winding  L2  is  greatly  decreased.  Therefore,  a  high 
voltage  output  is  set  at  1  kV  or  less.  In  the  copy 
mode,  the  sequence  control  circuit  is  operated  to 
turn  on  the  switch  S1.  At  the  same  time,  the 
transistor  Tr2  is  turned  off,  and  energization  of  the 
winding  L2  induces  a  predetermined  high  voltage 
in  the  winding  12'.  Therefore,  the  DC  high  voltage 
required  for  image  formation  is  applied  to  a  charger 
through  the  terminal  P5. 
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capacitor  CO.  The  PWM  control  circuit  104  controls 
a  pulse  width  of  a  signal  for  driving  the  transistor 
Q0  in  response  to  output  signals  from  a  voltage 
control  circuit  112  and  a  control  circuit  113  which 
are  fed  back  from  the  voltage  control  circuit  112 
and  the  control  circuit  113  through  a  transistor  Q10 
and  a  photocoupler  105  in  a  perfect  insulated  state. 

Secondary  windings  121  to  126  are  connected 
to  the  secondary  side  of  a  transformer  T  to  obtain 
power  source  outputs  respectively  corresponding 
to  the  power  reception  sections  excluding  a  back- 
up  voltage  during  the  power  OFF  state  of  the 
electrophotographic  apparatus. 

The  secondary  winding  121  serves  to  extract  a 
drive  output  for  an  original  exposure  lamp  107  and 
is  connected  to  the  original  exposure  lamp  107 
through  a  choke  coil  106.  The  original  exposure 
lamp  107  is  connect  d  to  a  lamp  control  109 
through  a  phototransistor  108.  The  lamp  control 
109  controls  an  amount  of  light  from  the  lamp  107. 

The  secondary  winding  122  serves  to  extract  a 
development  bias  output  and  is  connected  to  a 
developing  unit  (not  shown)  through  a  rectifying 
diode  D2  and  a  developing  bias  control  110  for 
shaping  the  waveform. 

The  secondary  winding  1  23  serves  to  extract  a 
discharging  bias  high  voltage  output,  and  is  con- 
nected  to  a  discharger  (not  shown)  through  a  diode 
D3.  The  secondary  windings  124  and  125  serve  to 
extract  low  voltage  DC  outputs  of  7  V  and  24  V 
through  sequence  control  diodes  D4  and  D5,  re- 
spectively.  The  DC  output  of  7  V  is  used  to  extract 
a  DC  output  of  5  V  through  a  constant  voltage 
circuit  111.  The  DC  output  of  5  V  is  applied  to  a 
photoelectric  copying  machine  control  circuit  (not 
shown).  The  voltages  of  7  V  and  24  V  are  con- 
trolled  by  a  constant  voltage  control  circuit  112.  A 
detailed  arrangement  of  the  control  circuit  112  will 
be  described  later. 

The  secondary  winding  126  serves  to  extract  a 
charger  driving  high  voltage  output  and  is  con- 
nected  to  a  charger  (not  shown)  through  a  diode 
D6.  The  control  circuit  113  is  connected  to  the 
winding  126  to  output  an  overcurrent  detection 
signal  to  the  PWM  control  circuit  104,  thereby 
preventing  an  overcurrent. 

The  polarities  of  the  secondary  windings  122, 
123,  125,  and  126  and  the  polarities  of  a  diode  D2 
and  the  diodes  D3,  D4,  D5,  and  D6  are  selected  to 
cause  a  current  (i.e.,  a  flyback  current)  to  flow 
during  an  OFF  period  (i.e.,  the  OFF  period  of  the 
transistor  Q0)  of  a  DC  voltage  intermittently  applied 
to  the  primary  winding  101. 

The  polarities  of  the  diode  D4  are  selected  for 
the  winding  124  such  that  a  current  (i.e.,  a  forward 
bias  current)  is  supplied  during  an  ON  period  (i.e., 
the  ON  period  of  the  transistor  Q0)  of  the  DC 
voltage  applied  to  the  primary  winding  101. 

The  current  is  not  rectified  for  the  winding  121, 
and  a  current  is  supplied  thereto  during  the  OFF 
and  ON  periods. 

Control  of  the  voltages  7  V  and  24  V  will  be 
5  described  in  detail.  This  control  is  performed  by 

the  PWM  control  circuit  104  through  the  voltage 
control  112.  In  the  standby  state  of  the  elec- 
trophotographic  apparatus,  constant  voltage  control 
for  7  V  is  performed,  so  that  a  voltage  of  5  V  as  a 

w  power  source  voltage  for  the  control  circuit  in  the 
electrophotographic  apparatus  is  assured.  During 
preheating  of  the  original  exposure  lamp  107,  the 
voltage  of  24  V  is  controlled  to  a  voltage  of  12  V, 
thereby  causing  the  lamp  107  to  perform  preheat- 

75  ing.  During  operation  (copying)  of  the  elec- 
trophotographic  apparatus,  constant  voltage  control 
for  24  V  is  performed,  and  the  voltage  of  24  V  is 
applied  to  the  respective  operating  sections. 

The  voltage  control  circuit  112  selects  the  7-or 
20  24-V  line  in  accordance  with  the  selected  mode, 

i.e.,  the  standby  mode  or  the  preheating  mode.  The 
voltage  control  circuit  112  divides  a  voltage  accord- 
ing  to  predetermined  voltage  division  ratios  and 
compares  the  divided  voltage  with  a  predetermined 

25  reference  voltage.  The  voltage  control  circuit  112 
outputs  to  the  PWM  control  circuit  104  a  detection 
signal  representing  a  result  of  comparison  between 
the  divided  voltage  and  the  reference  voltage.  The 

*  above  control  operation  is  performed  on  the  basis 
30  of  the  detection  signal. 

Fig.  11  shows  a  detailed  arrangement  of  the 
voltage  control  circuit  112.  Referring  -to  Fig.  11,7- 
and  24-V  lines  are  respectively  connected  to  termi- 
nals  P11  and  P13.  A  DC  voltage  of  5  V  as  a  circuit 

35  drive  power  source  is  applied  from  the  constant 
voltage  circuit  111  to  a  terminal  P12.  A  terminal 
P14  serves  as  a  ground  terminal  of  the  windings 
124  and  125.  A  terminal  P15  serves  as  an  output 
terminal  of  the  circuit  112.  Terminals  P16  and  P17 

40  serve  as  control  input  terminals  for  receiving  con- 
trol  signals  from  the  control  circuit  in  the  elec- 
trophotographic  apparatus. 

Transistors  Q1  and  Q2  constitute  a  comparator. 
A  predetermined  reference  voltage  obtained  by 

4s  causing  resistors  R1  and  R2  to  divide  a  voltage  of 
5  V  is  applied  to  the  base  of  the  transistor  Q1  . 

In  the  standby  mode  of  the  electrophotographic 
apparatus,  the  control  signals  input  to  the  control 
input  terminals  P16  and  P17  are  set  at  high  level. 

so  Transistors  Q5  and  Q6  are  turned  off,  and  transis- 
tors  Q4,  Q7,  and  Q8  are  turned  on.  The  voltage  on 
the  7-V  line  is  divided  by  resistors  R7,  R6,  and  R9, 
and  a  divided  voltage  is  applied  to  the  base  of  the 
transistor  Q2.  A  voltage  on  the  24-V  line  is  ground- 

55  ed  through  the  transistor  Q4  and  is  not  applied  to 
the  base  of  the  transistor  Q2. 
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When  a  base  voltage  of  the  transistor  Q2  is 
higher  than  the  base  reference  voltage,  the  transis- 
tor  Q2  is  turned  off.  The  detection  signal  fed  back 
to  the  PWM  control  circuit  104  is  disabled.  The 
PWM  control  circuit  104  controls  the  switching 
pulse  width  to  decrease  the  output  voltage.  How- 
ever,  if  the  base  voltage  of  the  transistor  Q2  is 
lower  than  the  reference  voltage,  the  transistor  Q2 
is  turned  on.  The  detection  signal  is  output,  and  the 
output  voltage  is  increased.  In  this  manner,  7-V 
constant  voltage  control  is  performed. 

During  the  operation  of  the  electrophotographic 
apparatus,  the  control  signals  input  to  the  terminals 
P16  and  P17  are  set  at  low  level.  The  transistors 
Q4,  Q7,  and  Q8  are  turned  off,  and  the  transistors 
Q5  and  Q6  are  turned  on.  The  voltage  on  the  24-V 
line  is  divided  by  a  resistor  R10,  the  resistor  R9,  a 
resistor  R5,  and  the  resistor  R6,  and  a  divided 
voltage  is  applied  to  the  case  of  the  transistor  Q2 
and  is  compared  as  described  above,  thereby 
completing  24-V  constant  voltage  control. 

During  preheating  the  original  exposure  lamp 
107,  the  control  signal  input  to  the  terminal  P16  is 
set  at  low  level,  and  the  control  signal  input  to  the 
terminal  P17  is  set  at  high  level.  The  transistors 
Q4,  Q6,  and  Q7  are  turned  off,  and  the  transistors 
Q5  and  Q8  are  turned  on.  A  voltage  on  the  24-V 
line  is  divided  by  the  resistors  R10,  R9,  and  R6 
according  to  a  voltage  division  ratio  different  from 
that  described  above.  A  divided  voltage  is  applied 
to  the  base  of  the  transistor  Q2.  Control  is  thus 
performed  to  reduce  the  voltage  on  the  24-V  line 
into  a  voltage  of  12  V. 

When  an  overcurrent  is  supplied  to  the  secon- 
dary  windings  124  and  125,  a  voltage  drop  through 
a  resistor  R3  connected  to  the  ground  terminal  P14 
is  increased,  and  a  transistor  Q3  is  turned  on.  The 
detection  signal  is  disabled,  and  the  power  is  cut 
off  accordingly. 

The  overall  operation  of  the  circuit  shown  in 
Fig.  10  will  be  described  below. 

An  AC  voltage  from  the  commercial  power 
source  103  is  rectified  and  smoothed  by  the 
rectifying/smoothing  circuit  102.  The  smoothed  DC 
voltage  is  applied  to  the  primary  winding  101.  At 
the  same  time,  the  transistor  Q0  is  driven  and 
subjected  to  ON/OFF  operation  in  response  to  the 
switching  pulse  generated  by  the  PWM  control 
circuit.  The  DC  voltage  is  then  intermittently 
ON/OFF,  thereby  obtaining  outputs  corresponding 
to  the  winding  ratios  of  the  secondary  windings  121 
to  126.  The  voltage  is  directly  supplied  to  the 
winding  121,  and  voltages  are  supplied  to  other 
windings  through  the  diodes  D2  to  D6. 

The  7-or  24-V  line  is  controlled  by  the  PWM 
control  circuit  1  04  through  the  voltage  control  cir- 
cuit  112  in  the  preheating  mode  of  the  original 
exposure  lamp  107,  or  the  standby  or  operating 

5  mode  of  the  electrophotographic  apparatus. 
Voltage  resonance  is  performed  by  the  primary 

winding  101  at  a  resonance  frequency  determined 
by  a  primary  inductance  of  the  primary  winding 
101,  a  secondary  distributed  capacitance,  and  a 

w  capacitance  of  the  resonance  capacitor  CO.  The 
OFF  time  of  the  intermittent  operation  of  the  DC 
voltage  applied  to  the  primary  winding  101  can  be 
given  as  a  predetermined  time  such  that  the  DC 
voltage  is  applied  at  a  zero-crossing  point  of  the 

75  resonance  voltage  in  association  with  the  reso- 
nance  frequency. 

Voltage  control  by  the  PWM  control  circuit  104 
through  the  voltage  control  circuit  112  is  performed 
by  controlling  the  ON  time  (i.e.,  the  ON  time  of  the 

20  transistor  Q0)  of  the  DC  voltage  applied  to  the 
primary  winding  101. 

In  order  to  reduce  the  total  power  consumption, 
in  the  standby  mode  of  the  electrophotographic 
apparatus,  voltage  control  by  controlling  the  ON 

25  time  is  preferably  performed  such  that  the  high 
voltage  output  and  the  drive  output  for  the  original 
exposure  lamp  7  are  set  to  be  about  1/2  to  about 
1/6  the  voltage  required  for  operating  the  elec- 
trophotographic  apparatus. 

30  The  power  source  apparatus  according  to  this 
embodiment  comprises  only  one  converter  trans- 
former  T,  and  therefore  the  cost  and  size  of  the 
apparatus  can  be  reduced.  The  secondary  win- 
dings  121  to  126  are  classified  into  ones  through 

35  which  the  flyback  current  is  supplied,  ones  through 
which  the  forward  current  is  supplied,  and  ones 
through  which  both  the  flyback  and  forward  cur- 
rents  are  supplied,  thereby  improving  efficient  utili- 
zation  of  power.  The  winding  through  which  the 

40  forward  current  is  supplied  is  not  adversely  influ- 
enced  by  current  variations  in  the  winding  through 
which  the  flyback  current  is  supplied,  thereby  ob- 
taining  stable  outputs.  Power  can  be  effectively 
utilized  by  the  voltage  resonance  and  by  fixing  the 

45  ON  time  of  the  DC  voltage  associated  with  the 
resonance  frequency. 

Fig.  12  is  a  circuit  diagram  of  a  power  source 
apparatus  according  to  still  another  embodiment  of 
the  present  invention.  In  this  embodiment,  a  plural- 

50  ity  of  high  and  low  voltage  secondary  windings  are 
arranged  in  a  single  converter  transformer  T1  0,  and 
the  respective  windings  supply  corresponding  pow- 
ers  to  corresponding  high  and  low  voltage  loads  in 
the  electrophotographic  apparatus.  A  DC  voltage 

55  rectified  and  smoothed  by  a  rectifying/smoothing 
circuit  201  (including  a  diode  and  a  capacitor)  for 
processing  an  AC  voltage  applied  across  terminals 
P21  and  P22  is  input  to  a  primary  winding  L201  in 

6 
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the  transformer  T10.  The  input  voltage  applied  to 
the  primary  winding  L201  is  controlled  by  a  transis- 
tor  Q21.  A  resonance  capacitor  C22  is  connected 
between  the  collector  and  emitter  of  the  transistor 
Q21  .  As  ON  ratio  of  the  transistor  Q21  is  controlled 
by  a  switching  regulator  202.  The  switching  regula- 
tor  202  receives  power  generated  by  a  secondary 
winding  L202.  One  end  of  the  secondary  winding 
L202  is  connected  to  a  common  potential  point  of 
the  primary  winding  L201.  The  other  end  of  the 
secondary  winding  L202  is  connected  to  a  rectify- 
ing  circuit  comprising  a  resistor  R23  and  a  diode 
D21.  An  output  from  the  diode  D21  is  input  to  a 
connecting  point  between  a  resistor  R21  and  a 
capacitor  C21  for  dividing  the  voltage  input  to  the 
primary  winding  L201  .  The  switching  regulator  202 
is  driven  at  the  leading  edge  of  the  voltage  appear- 
ing  at  the  connecting  point  between  the  resistor 
R21  and  the  capacitor  C21.  When  the  output  is 
stabilized,  the  switching  regulator  202  is  operated 
in  response  to  the  rectified  output  from  the  secon- 
dary  winding  L202. 

The  switching  regulator  202  controls  the  base 
of  a  transistor  Q1  in  response  to  an  output  from  a 
shunt  regulator  207  (to  be  described  later).  The 
shunt  regulator  207  is  insulated  from  the  switching 
regulator  202  by  a  photocoupler  203.  The  collector 
and  emitter  of  the  phototransistor  of  the 
photocoupler  203  are  connected  to  the  switching 
regulator  202.  The  emitter  of  this  phototransistor  is 
connected  to  a  primary  winding  common  potential 
point  through  a  resistor  R22. 

The  transformer  T10  further  includes  secon- 
dary  windings  L203  to  L209,  winding  ratios  of 
which  are  determined  by  necessary  voltages.  The 
polarities  of  the  secondary  windings  are  set  such 
that  the  start  points  of  the  windings  are  indicated 
by  black  dots,  respectively. 

The  secondary  winding  L203  serves  to  supply 
a  developing  bias  voltage  obtained  by  superposing 
AC  and  DC  voltages  and  to  be  supplied  to  the 
developing  unit.  The  secondary  winding  L203  is 
connected  to  a  circuit  for  generating  a  negative  DC 
voltage  and  an  AC  high  voltage.  The  negative  ter- 
minal  of  the  secondary  winding  L203  is  positioned 
as  indicated  in  Fig.  12  and  a  potential  thereat 
serves  as  a  common  potential.  A  circuit  illustrated 
above  the  common  potential  is  to  generate  a  nega- 
tive  DC  voltage.  This  circuit  comprises  a 
rectifying/smoothing  circuit  of  a  diode  D22  and  a 
capacitor  C25,  and  a  filter  circuit  of  a  series  regula- 
tor  204,  a  resistor  R24,  and  a  capacitor  C24.  One 
end  of  the  resistor  R24  is  connected  to  an  output 
terminal  P31.  A  high  voltage  AC  signal  generated 
by  a  circuit  illustrated  below  the  common  potential 
line  is  coupled  to  the  terminal  P31  through  a  ca- 
pacitor  C23. 

A  voltage  output  from  the  secondary  winding 
L203  is  doubled  and  rectified  by  diodes  D23  and 
D24  and  capacitors  C26  and  C27.  The  rectified 
output  is  connected  to  the  collector  of  a  transistor 

5  Q22  through  a  resistor  R25.  The  transistor  Q22  is 
switched  in  response  to  an  output  from  an  oscilla- 
tor  205.  As  a  result,  a  high  voltage  AC  output 
appears"  at  the  collector  of  the  transistor  Q22.  This 
AC  output  is  superposed  on  the  DC  voltage 

w  through  the  capacitor  C23,  and  the  superposed 
output  is  applied  to  the  developing  unit.  In  the 
process  for  generating  the  developing  bias  voltage, 
the  DC  component  is  about  -600  V  and  the  AC 
voltage  generaged  by  the  transistor  Q22  is  about 

rs  1  .2  kV.  A  switching  frequency  of  the  transistor  Q22 
is  about  1  ,800  Hz,  and  an  oscillation  waveform  is  a 
rectangular  waveform  or  any  other  waveform. 

The  secondary  windings  L204  and  L205  serve 
to  supply  low  voltages  of  24  V  and  12  V  to  the 

20  loads.  The  secondary  winding  L204  is  connected  to 
a  rectifying/smoothing  circuit  of  a  resistor  R26,  a 
diode  D25,  and  a  capacitor  C28.  Similarly,  the 
secondary  winding  L205  is  connected  to  a 
rectifying/smoothing  circuit  of  a  resistor  R27,  a 

25  diode  D26,  and  a  capacitor  C29.  The 
rectified/smoothed  DC  voltages  are  supplied  to  the 
corresponding  loads  through  terminals  P23  and 
P24  and  terminals  P25  and  P26.  The  24-V  loads 
are  a  fixing/heater  control,  an  operation  unit,  and  a 

30  cooliflg  fan  motor,  all  of  which  must  always  be 
energized  upon  operation  of  the  power  switch.  12-V 
loads  can  be  indicator  lamps  or  the  like. 

The  secondary  winding  L206  is  connected  to  a 
rectifying/smoothing  circuit  of  a  resistor  R28,  a 

35  diode  D27,  and  a  capacitor  C30.  The  secondary 
winding  L206  is  further  connected  to  a  stabilizing 
series  regulator  206.  A  stabilized  output  voltage  is 
set  at  5  V.  An  output  voltage  of  5  V  is  supplied  to  a 
sequence  controller  of  a  microprocessor,  a  mem- 

40  ory,  and  the  like  through  terminals  P27  and  P28. 
The  secondary  windings  L204  to  L206  are  con- 

trolled  in  the  forward  mode  such  that  the  diodes  D 
25  to  D27  are  turned  on  when  the  primary  switch- 
ing  transistor  Q21  is  turned  on.  The  output  voltages 

45  at  the  secondary  windings  L204  to  L206  are  pro- 
portional  to  the  rectified  voltages  as  the  line  inputs 
applied  across  the  primary  windings  and  are  not 
associated  with  the  ON  ratio  of  the  transistor  Q21  . 

Since  the  secondary  winding  L207  controls  the 
so  image  formation  process,  it  generates  a  DC  voltage 

of  5  V  in  the  standby  mode  and  a  DC  voltage  of  24 
V  during  image  formation.  The  secondary  winding 
L207  is  connected  to  a  rectifying/smoothing  circuit 
of  a  diode  D28  and  a  capacitor  C32.  An  output 

55  voltage  from  a  terminal  P29  is  controlled  by  the 
shunt  regulator  207.  The  shunt  regulator  207  is 
controlled  through  an  analog  switch  208  in  re- 
sponse  to  a  control  signal  input  from  a  terminal 
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P30.  The  voltage  at  the  output  terminal  P29  is  set 
at  5  V  in  the  standby  mode  and  24  V  in  the  image 
formation  mode.  The  operation  state  of  the  shunt 
regulator  207  is  transmitted  to  the  switching  regula- 
tor  202  on  the  primary  winding  of  the  transformer 
through  the  photocoupler  203. 

The  secondary  winding  L208  serves  to  supply 
a  charging  current  to  a  transfer  charger  and  other 
chargers  and  is  connected  to  a 
rectifying/smoothing  circuit  of  a  diode  D29  and  a 
capacitor  C33.  The  secondary  winding  is  connect- 
ed  to  a  detection  resistor  R30  for  a  discharge 
resistor  R29.  An  output  voltage  appears  at  a  termi- 
nal  P32.  A  charging  current  is  detected  by  the 
detection  resistor  R30.  A  series  regulator  209  con- 
trols  one  end  of  the  secondary  winding  L208  on  the 
basis  of  the  detection  signal,  thereby  controlling  a 
desired  charging  current. 

The  secondary  winding  L209  serves  to  turn  on 
a  fluorescent  lamp  211  for  illuminating  an  original 
and  supplies  power  to  the  fluorescent  lamp  211 
through  a  ballast  210.  The  preheating  or  operation 
mode  is  selected  by  controlling  one  end  of  a 
filament  of  the  fluorescent  lamp  211  by  a  diode 
bridge  212  and  a  transistor  Q23.  The  transistor  Q23 
is  controlled  in  response  to  a  control  signal  input 
from  a  terminal  P33. 

The  polarities  of  the  secondary  windings  L203, 
L207,  and  L208  are  selected  such  that  the  rectify- 
ing  diodes  connected  thereto  are  turned  on  when 
the  primary  winding  switching  transistor  Q21  is 
turned  off  (i.e.,  the  flyback  mode).  In  particular,  the 
output  state  of  the  secondary  winding  L207  is  fed 
back  to  the  primary  side  through  the  photocoupler 
203.  The  excitation  state  of  the  transformer  is  con- 
trolled  in  accordance  with  the  output  state  of  the 
photocoupler  203. 

In  the  sequence  control  low  voltage  power 
source,  the  rectifying  diodes  are  turned  on  when 
the  switching  transistor  on  the  primary  side  of  the 
transistor  is  turned  on,  thereby  charging  the 
smoothing  capacitors.  The  low  voltage  power 
source  is  therefore  operated  in  the  forward  mode 
for  supplying  power  to  the  loads.  In  the  high  volt- 
age  secondary  winding,  the  rectifying  diodes  are 
turned  on  when  the  switching  transistor  is  turned 
off,  thereby  charging  the  smoothing  capacitors  and 
hence  supplying  power  to  the  loads. 

Assume  that  an  AC  voltage  is  input  to  the 
terminals  P21  and  P22,  that  the  switching  transistor 
Q21  is  turned  on,  and  that  an  output  is  generated 
by  each  secondary  winding.  When  the  switching 
transistor  Q21  is  turned  on,  the  rectified/smoothed 
output  voltage  is  applied  to  the  primary  winding, 
and  a  voltage  obtained  by  boosting  or  decreasing 
the  primary  voltage  according  to  winding  ratios  is 
generated  by  the  corresponding  secondary  wind- 
ing.  During  the  ON  period  of  the  switching  transis- 

tor  Q21  ,  the  secondary  rectified  output  depends  on 
the  state  of  the  load.  Even  if  the  ON  ratio  of  the 
switching  transistor  is  greatly  changed,  the  secon- 
dary  rectified  output  is  not  greatly  influenced.  More 

5  specifically,  the  outputs  of  the  forward  windings 
L204  to  L206  are  not  greatly  changed  even  if  the 
load  states'  of  the  secondary  windings  L207,  L208, 
and  L203  for  energizing  the  voltage-drop  loads  are 
greatly  changed.  Therefore,  a  high  voltage  output 

10  can  be  controlled  independently  of  a  low  voltage 
load. 

An  image  formation  mechanism  is  set  in  the 
standby  mode  as  soon  as  the  power  switch  is 
turned  on.  The  sequence  control  circuit  is  started 

75  with  a  power  source  voltage  appearing  from  the 
terminals  P27  and  P28. 

In  the  standby  state,  loads  (e.g.,  a  sequence 
control  motor,  a  clutch,  and  a  solenoid)  having  high 
power  consumption  as  well  as  charging,  exposure, 

20  and  developing  loads  are  deenergized.  In  this  state, 
a  high  voltage  power  is  not  supplied  from  the 
series  regulator  204,  the  oscillator  205  and  the 
series  regulator  209  to  high  voltage  loads  such  as 
a  developing  unit  and  a  charger. 

25  The  shunt  regulator  207  is  operated  such  that 
an  output  voltage  of  5  V  is  output  from  the  terminal 
P29  in  the  standby  mode.  This  mode  is  fed  back  to 
the  switching  regulator  202  through  the 
photocoupler  203.  ,  

30  Since  the  high  voltage  loads  on  the  secondary 
winding  side  are  deenergized,  the  switching  regula- 
tor  202  controls  to  decrease  the  ON  ratio  of  the 
switching  transistor  Q21.  For  this  reason,  flyback 
voltage  generated  in  proportion  to  the  ON  ratio  has 

35  a  low  value.  As  a  result,  since  the  high  output 
voltage  is  output  from  the  flyback  windings,  its 
level  is  decreased  to  20  to  30  %  or  less  that  during 
image  formation.  This  voltage  level  does  not  influ- 
ence  the  operation  of  the  photosensitive  drum  at 

40  all.  With  such  a  low  output  voltage,  a  load  current 
is  rarely  supplied  to  the  charger  and  the  develop- 
ing  unit.  Therefore,  the  image  formation  process  is 
not  adversely  affected. 

In  the  image  formation  mode,  the  shunt  regula- 
45  tor  207  outputs  the  voltage  of  24  V  from  the 

terminal  P29  through  the  analog  switch  208.  The 
voltage  of  24  V  represents  that  the  electrophotog- 
raphic  apparatus  is  set  in  the  operating  state.  The 
operating  state  of  the  shunt  regulator  207  is  fed 

so  back  to  the  switching  regulator  202  through  the 
photocoupler  203.  As  a  result,  the  ON  ratio  of  the 
switching  transistor  Q21  is  increased.  This  is  be- 
cause  that  the  image  formation  processes  such  as 
rotation  of  the  photosensitive  drum  and  movement 

55  of  the  optical  system  are  initiated  and  the  load 
current  supplied  to  the  transformer  is  increased. 
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The  switching  regulator  202  controls  the  ON 
ratio  such-  that  the  flyback  voltage  applied  to  the 
transformer  T1  is  kept  constant  during  the  image 
formation  period.  For  this  reason,  predetermined 
voltage  drops  occur  in  the  windings  L203,  L207, 
and  L208,  all  of  which  serve  as  the  flyback,  win- 
dings.  By  using  the  output  voltages  from  these 
flyback  windings,  the  developing  unit  and  the 
charger  can  be  energized. 

In  this  state,  the  ON  ratio  is  controlled  such 
that  the  flyback  voltage  to  the  transformer  T10  is 
controlled  to  be  constant.  By  this  control,  the  low 
load  voltages  connected  to  the  secondary  windings 
L204  to  L206  serving  as  the  forward  windings  are 
rarely  adversely  affected. 

As  described  above,  with  the  arrangement 
shown  in  Fig.  12,  various  voltages  including  high 
and  low  voltages  can  be  generated  using  a  single 
converter  transformer.  In  addition,  the  loads  con- 
nected  to  the  high  and  low  voltage  sources  can  be 
independently  controlled  without  crosstalks. 

In  the  arrangement  of  Fig.  12,  the  winding  L207 
is  arranged  to  apply  a  voltage  to  the  shunt  regula- 
tor.  However,  as  shown  in  Fig.  13,  the  shunt  regula- 
tor  may  be  connected  to  the  winding  L208  for 
applying  a  voltage  to  the  charger.  Referring  to  Fig. 
13,  the  shunt  regulator  207  is  connected  to  one 
end'  of  the  resistor  R30  for  dividing  the  output  from 
the  winding  L208.  The  shunt  regulator  207  is  also 
connected  to  the  photocoupler  203  and  the  analog 
switch  208  in  the  same  manner  as  in  Fig.  13.  Even 
with  the  arrangement  of  Fig.  13,  the  charging  cur- 
rent  is  switched  in  the  image  formation  and  stan- 
dby  modes.  A  charging  current  is  not  supplied  at  a 
voltage  of  4  kV  or  less  due  to  the  voltage  vs. 
current  characteristics  (load  characteristics)  of  the 
charger.  Therefore,  output  control  at  a  voltage  of  4 
kV  or  less  is  impossible.  For  this  reason,  in  order 
to  assure  a  predetermined  output  in  the  standby 
mode,  a  resistor  R43  is  connected  across  the  out- 
put  phototransistor  in  the  photocoupler  203. 

In  the  arrangement  of  Fig.  13,  the  number  of 
windings  can  be  reduced  by  one,  and  therefore  the 
transformer  T10  can  be  compact  and  lightweight. 

As  shown  in  Fig.  14,  in  addition  to  the  winding 
L207,  other  windings  L203,  L205,  and  L206  shown 
in  Fig.  12  may  be  omitted. 

Referring  to  Fig.  14,  the  peripheral  circuit  of 
the  shunt  regulator  207  is  connected  to  the  winding 
L208,  and  a  voltage  obtained  by  dividing  an  input 
voltage  by  resistors  R41  and  R42  is  applied  to  a 
switching  regulator  for  generating  a  developing  bias 
voltage  and  the  transistor  Q22  for  generating  a 
developing  bias  AC  component.  The  base  of  the 
transistor  Q22  is  driven  by  the  oscillator  205  in  the 
same  manner  as  in  Figs.  12  and  13. 

A  5-and  12-V  low  voltage  outputs  can  be  gen- 
erated  such  that  a  switching  regulator  221  converts 
the  rectified  output  from  the  winding  L204. 

Fig.  15  is  a  circuit  diagram  of  a  power  source 
5  apparatus  according  to  still  another  embodiment  of 

the  present  invention.  In  this  embodiment,  a  low 
voltage  DC  output  is  generated  in  the  ON  period  of 
the  primary  side  of  the  transformer  and  a  high 
voltage  DC  output  is  generated  during  the  OFF 

10  time  of  the  primary  side.  In  addition,  an  AC  output 
is  generated  during  both  the  ON  and  OFF  periods. 
This  AC  output  is  supplied  to  the  lamp,  and  an  AC 
load  is  connected  between  the  lamp  and  a  secon- 
dary  winding  of  the  AC  output.  The  arrangement  of 

75  this  power  source  apparatus  will  be  described  in 
more  detail  below. 

Referring  to  Fig.  15,  an  output  from  a  commer- 
cial  AC  power  source  or  a  power  source  301  com- 
prising  other  transformer  circuits  is  rectified  by  a 

20  bridge  diode  D56.  The  rectified  output  is  supplied 
to  a  primary  winding  81  in  a  converter  transformer 
T20.  The  DC  voltage  supplied  from  the  bridge 
diode  D56  to  the  primary  winding  81  is  interrupted 
by  a  transistor  Q51.  A  capacitor  C51  cooperated 

25  with  the  primary  winding  81  to  obtain  a  predeter- 
mined  resonance  frequency  and  a  damper  diode 
D51  are  connected  between  the  collector  and  emit- 
ter  of  the  transistor  Q51  .  The  base  of  the  transistor 
Q51  is  controlled  by  a  PWM  circuit  302  comprising 

so  an  oscillator  and  a  pulse  width  modulator.  The 
PWM  circuit  302  controls  an  ON  ratio  (dury  ratio) 
of  the  transistor  Q51  in  accordance  with  the  secon- 
dary  output  voltage  (to  be  described  later)  and 
stabilizes  the  secondary  output  voltage. 

35  Four  secondary  windings  82  to  85  are  arranged 
on  the  secondary  side  of  the  converter  transformer 
T20. 

The  secondary  winding  82  serves  as  a  high 
voltage  winding  for  supplying  a  bias  voltage  to  a 

40  charger  or  a  developing  unit  and  is  connected  to  a 
rectifying/smoothing  circuit  of  a  diode  D52  and  a 
capacitor  C52.  The  polarities  of  the  windings  of  the 
converter  transformer  T20  and  the  polarities  of  the 
diode  D52  are  properly  selected  to  set  the  switch- 

45  ing  mode  of  the  winding  to  the  flyback  mode.  More 
specifically,  a  voltage  generated  by  the  secondary 
winding  82  is  applied  to  the  load  through  the  diode 
D52  for  a  period  in  which  the  secondary  winding  81 
is  deenergized. 

so  The  secondary  winding  83  is  connected  to  a 
rectifying/smoothing  circuit  of  a  diode  D53  and  a 
capacitor  C53.  A  converted  DC  output  voltage  is 
supplied  as  a  power  source  voltage  to  a  sequence 
controller  such  as  a  microcomputer.  The  polarities 

55  of  the  secondary  winding  83  are  opposite  to  those 
of  the  secondary  winding  82.  The  switching  mode 
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of  the  secondary  winding  83  is  a  so-called  forward 
mode  in  which  the  switching  transistor  of  the  pri- 
mary  side  and  the  rectifying  diode  of  the  secon- 
dary  side  are  simultaneously  turned  on. 

The  secondary  winding  84  serves  as  a  voltage 
detection  winding  and  is  connected  to  a 
rectifying/smoothing  circuit  of  a  diode  D54  and  a 
capacitor  C54.  The  switching  mode  of  the  secon- 
dary  winding  84  is  the  flyback  mode  in  the  same 
manner  as  in  the  secondary  winding  82.  A  rectified 
output  is  input  to  a  voltage  detection  circuit  303 
comprising  a  voltage  divider  and  the  like.  The 
voltage  is  then  fed  back  to  the  PWM  circuit  302  of 
the  primary  side  through  a  photocoupler  PC1. 
Therefore,  the  PWM  circuit  302  controls  the  duty 
ratio  of  the  transistor  Q51  such  that  the  output 
voltage  detected  by  the  voltage  detection  circuit  is 
set  constant. 

The  secondary  winding  85  serves  to  supply  a 
voltage  to  a  fluorescent  lamp  LA1  for  illuminating 
an  original.  One  end  of  the  secondary  winding  85  is 
connected  to  one  end  of  one  filament  of  the  flu- 
orescent  lamp  LA1  through  an  inductor  L51.  The 
other  end  of  the  secondary  winding  85  is  con- 
nected  to  one  end  of  the  other  filament  of  the 
fluorescent  lamp  LA1  .  Both  ends  of  the  filaments  at 
the  both  ends  are  connected  to  AC  bypass  capaci- 
tors  C55  and  C56. 

The  other  terminal  of  each  filament  of  the  flu- 
orescent  lamp  LA1  on  the  side  opposite  to  connec- 
tions  for  the  secondary  winding  is  connected  to  a 
corresponding  one  of  two  terminals  of  a  bridge 
diode  D55.  The  remaining  two  terminals  of  the 
bridge  diode  D55  are  connected  to  the  collector 
and  emitter  of  a  transistor  Q52.  The  emitter  of  the 
transistor  Q52  is  grounded.  The  base  of  the  transis- 
tor  Q52  is  connected  to  a  PWM  circuit  307  having 
the  same  arrangement  as  that  of  the  PWM  circuit 
302.  The  PWM  circuit  307  controls  emission  of  the 
fluorescent  lamp  LA1  such  that  an  amount  of  origi- 
nal  illumination  light  detected  by  the  photodiode 
PD1  is  kept  constant. 

An  output  from  a  photodiode  PD1  is  amplified 
to  a  predetermined  level  by  an  amplifier  304.  The 
amplified  output  is  input  to  one  input  terminal  of  an 
error  amplifier  306  comprising  an  operational  am- 
plifier.  A  reference  voltage  305  generated  by  using 
a  Zener  diode  is  connected  to  the  other  input  of 
the  error  amplifier  306.  Therefore,  the  error  am- 
plifier  306  applies  to  the  PWM  circuit  307  a  voltage 
corresponding  to  a  difference  between  the  refer- 
ence  voltage  305  and  an  output  from  the  amplifier 
304.  The  PWM  circuit  307  changes  the  ON  ratio  of 
the  transistor  Q52  to  maintain  the  amount  of  light 
from  the  fluorescent  lamp  LA1  constant. 

The  operation  of  the  above  arrangement  will  be 
described  below. 

An  AC  voltage  is  applied  from  the  AC  power 
source  301  in  Fig.  15  to  the  bridge  diode  D56  and 
power  source  voltages  are  applied  to  the  circuit 
blocks,  an  DC  voltage  rectified  by  the  bridge  diode 

5  D56  is  applied  to  the  primary  winding  81  of  the 
converter  transformer  T20  and  both  terminals  of 
the  series  circuit  of  the  primary  winding  and  the 
transistor  Q51  ,  The  transistor  Q51  is  switched  in 
response  to  a  pulse  output  from  the  PWM  circuit 

70  302.  As  a  result,  an  AC  signal  is  input  to  the 
primary  side  of  the  converter  transformer  T20. 

For  this  reason,  AC  voltages  corresponding  to 
the  winding  ratios  of  the  secondary  windings  82  to 
85  of  the  converter  transformer  T20  are  generated 

75  and  are  applied  to  the  loads  directly  or  through 
corresponding  rectifying  circuits. 

Figs.  1  6(A)  to  1  6(C)  show  voltage  waveforms  at 
connecting  points  311  to  313  in  Fig.  15. 

Fig.  16(A)  shows  a  collector  current  waveform 
20  of  the  transistor  Q51.  When  the  transistor  Q51  is 

turned  on,  a  collector  voltage  is  set  at  0  V.  How- 
ever,  when  the  transistor  Q51  is  turned  off,  reso- 
nance  occurs  by  a  composite  capacitance  as  a 
sum  of  an  internal  capacitance  viewed  from  the 

25  primary  winding  81  of  the  converter  transformer 
T20  and  the  capacitance  of  the  capacitor  C51  and 
by  an  inductance  of  the  primary  winding  81  of  the 
converter  transformer  T20,  thereby  obtaining  a 
flyback  waveform. 

30  Fig.  16(B)  shows  an  wutput  waveform  of  a  c 

flyback  winding,  i.e.,  the  connecting  points  31  1  and 
313.  Power  is  supplied  in  the  flyback  mode 
wherein  the  diodes  D52  and  D53  are  turned  on 
while  the  transistor  Q51  on  the  primary  side  is 

35  turned  off.  A  voltage  at  the  connecting  points  311 
and  313  has  a  value  depending  on  the  peak  volt- 
age  of  the  flyback  voltage  waveform  of  the  primary 
side. 

Fig.  16(C)  shows  an  output  voltage  of  the  se- 
40  quence  control  forward  mode  winding,  i.e.,  a  volt- 

age  at  the  connecting  point  312.  In  these  windings, 
the  forward  and  flyback  windings  are  reversed  and 
the  polarities  of  the  windings  are  also  reversed. 
The  diode  D53  is  turned  on  when  the  switching 

45  transistor  of  the  primary  side  is  turned  on  and  the 
output  voltage  of  the  secondary  side  exceeds  5  V. 
In  other  words,  forward  mode  power  supply  is 
performed.  In  this  case,  the  output  voltage  depends 
on  the  voltage  waveform  of  the  ON  period  of  the 

50  transistor  Q51. 
The  voltage  detection  circuit  303  and  the  PWM 

circuit  302  in  feed-back  output  control  will  be  de- 
scribed  with  reference  to  Figs.  17(A)  to  17(C).  It 
should  be  noted  that  the  power  supply  mode  of  the 

55  winding  subjected  to  voltage  detection  is  the 
flyback  mode. 

10 
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Fig.  17(A)  shows  changes  in  flyback  and  for- 
ward  voltages,  generated  by  the  converter  trans- 
former  T20.  A  voltage  V1  represents  the  forward 
voltage,  and  a  voltage  V2  represents  the  flyback 
voltage.  The  forward  voltage  depends  on  a  DC 
voltage  generated  by  the  bridge  diode  D56.  The 
flyback  voltage  V2  is  proportional"  to  energy  accu- 
mulated  for  the  ON  period  of  the  primary  side  of 
the  converter  transformer  T20,  i.e.,  until  the  primary 
side  of  the  converter  transformer  T20  is  cut  off 
next.  When  the  ON  time  of  the  transistor  Q51  is 
gradually  shortened  by  the  PWM  circuit  302,  the 
forward  voltage  V1  rarely  changed,  as  indicated  in 
Figs.  17(B)  and  17(C).  However,  the  flyback  voltage 
V2  is  decreased  in  proportion  to  the  ON  time. 
However,  when  the  ON  time  of  the  primary  side  is 
decreased  to  a  level  below  a  predetermined  level, 
the  forward  voltage  is  also  decreased  in  proportion 
to  that.  This  state  is  shown  in  Fig.  18. 

The  ON  time  of  the  primary  side  of  the  con- 
verter  transformer  T20  is  plotted  along  the  abscissa 
in  Fig.  18,  and  the  output  voltage  is  plotted  along 
the  ordinate.  Referring  to  Fig.  18,  up  to  time  b, 
both  the  flyback  and  forward  voltages  are  in- 
creased  in  proportion  to  the  ON  time  of  the  primary 
side.  However,  when  the  ON  time  is  longer  than  a 
period  indicated  by  time  b  ,  the  forward  voltage  is 
controlled  to  be  constant.  This  voltage  is  propor- 
tional  to  the  voltage  applied  to  the  primary  side,  as 
described  above. 

Control  of  power  source  outputs  will  be  de- 
scribed  below.  When  the  main  power  switch  of  an  . 
image  formation  apparatus  is  turned  on  to  connect 
the  AC  power  source  301  to  the  bridge  diode  D56, 
the  phototransistor  in  the  photocoupler  PC1  is  not 
turned  on  in  this  initial  period.  The  PWM  circuit  302 
controls  the  transistor  Q51  to  increase  the  voltage 
up  to  time  d  in  Fig.  18.  In  other  words,  the  ON  time 
is  gradually  increased.  When  the  ON  time  is  longer 
than  a  period  indicated  by  time  d  in  Fig.  18,  a 
voltage  output  from  the  secondary~winding  84  and 
detected  by  the  voltage  detection  circuit  303  has  a 
value  enough  to  turn  on  the  photodiode  in  the 
photocoupler  PC1  .  An  output  value  is  then  fed  back 
to  the  PWM  circuit  302. 

The  PWM  circuit  302  is  operated  to  prolong 
the  ON  time  such  that  the  output  voltage  is  in- 
creased  to  a  level  at  time  c  or  d.  This  control  need 
not  be  performed  by  using  the  flyback  voltage  from 
the  secondary  winding  84  (Fig.  15)  but  can  be 
performed  by  the  forward  voltage  from  the  secon- 
dary  winding  83.  When  the  voltage  is  increased  to 
a  level  at  time  d  or  c  in  Fig.  18,  the  sequence 
controller  connected  to  the  secondary  winding  83 
is  started  on  the  basis  of  a  voltage  detection  signal 
output  from  the  voltage  detection  circuit  or  the  like. 
In  this  case,  levels  of  AC  output  voltages  generated 

by  the  secondary  windings  82  and  85  are  kept  low. 
Only  the  sequence  control  voltage  using  the  for- 
ward  voltage  is  controlled  to  be  constant.  This  state 
is  called  a  standby  state  of  the  apparatus. 

5  The  sequence  controller  initializes  components 
in  the  apparatus  by  key  inputs  from  an  operation 
unit  or  the  like  (not  shown).  The  sequence  control- 
ler  supplies  a  signal  to  the  voltage  detection  circuit 
303  and  controls  the  flyback  voltage  such  that  a 

10  voltage  required  for  preheating  the  fluorescent 
lamp  LA1  and  a  voltage  required  for  turning  on  the 
fluorescent  lamp  LA1  are  generated.  In  this  case, 
the  reference  value  or  the  like  of  the  voltage  detec- 
tion  circuit  303  is  controlled  to  cause  the  PWM 

is  circuit  302  to  prolong  the  ON  time  up  to  a  period 
indicated  by  time  a. 

The  control  states  of  the  fluorescent  lamp  LA1 
are  classified  into  preheating  and  ON  or  operating 
states.  In  the  preheating  state,  the  transistor  Q52  is 

20  turned  on  and  a  current  is  supplied  to  the  filaments 
of  the  fluorescent  lamp  LA1.  However,  in  the  ON 
state,  the  transistor  Q52  is  turned  off,  and  a  tube 
current  is  supplied  across  the  filaments  at  both 
ends  of  the  fluorescent  lamp  LA1  . 

25  In  the  preheating  state,  a  current  supplied 
through  the  inductor  L51  is  supplied  to  the 
collector-emitter  path  of  the  transistor  Q52  through 
the  filaments  of  both  ends  of  the  fluorescent  lamp 
LA1,  the  capacitors  C55  and  C56,  and  the  bridge 

30  diode  D55.  When  the  transistor  Q52  is  turned  on,  a 
current  flowing  through  the  secondary  winding  85 
is  supplied  through  the  inductor  L51  to  each  fila- 
ment,  but  not  between  the  filaments.  Therefore,  the 
fluorescent  lamp  LA1  is  not  turned  on  and  is  con- 

35  trolled  in  the  preheating  state. 
When  the  transistor  Q52  is  turned  off,  the 

bridge  diode  D55  is  turned  off.  An  output  current 
from  the  secondary  winding  85  is  supplied  as  a 
tube  current  from  one  filament  to  the  other  filament 

40  of  the  fluorescent  lamp  LA1  through  the  inductor 
L51. 

In  the  standby  state  set  as  soon  as  the  power 
switch  is  turned  on,  the  fluorescent  lamp  LA1  is 
controlled  in  the  OFF  state.  In  this  case,  the  tran- 

45  sistor  Q52  is  turned  on.  In  the  standby  state,  an 
output  from  the  secondary  winding  85  is  low.  Even 
if  the  transistor  Q52  is  turned  on,  the  preheating 
current  can  be  kept  small.  Even  after  the  transistor 
Q52  is  turned  off  after  it  is  kept  on  for  a  predeter- 

50  mined  period  of  time,  the  lamp  LA1  is  not  turned 
on  because  an  output  level  of  the  secondary  wind- 
ing  85  is  kept  low. 

55 
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When  a  copy  instruction  is  input  from  the  op- 
eration  unit,  the  PWM  circuit  2  prolongs  the  ON 
time  of  the  transistor  Q51.  The  output  from  the 
secondary  winding  85  is  increased  until  its  voltage 
is  increased  to  allow  preheating,  thereby  preheat- 
ing  the  fluorescent  lamp  LA1.  In  this  case,  the 
transistor  Q52  is  turned  on. 

In  order  to  turn  on  the  fluorescent  lamp  LA1, 
the  transistor  Q52  is  turned  on.  Since  a  tube  cur- 
rent  is  not  supplied  through  the  fluorescent  lamp 
LA1  as  soon  as  the  fluorescent  lamp  LA1  is  turned 
on,  a  voltage  drop  across  the  inductor  L51  does 
not  occur.  A  high  voltage  is  applied  as  a  start 
voltage  across  the  filaments  at  both  ends  of  the 
fluorescent  lamp  LA1,  thereby  turning  on  the  flu- 
orescent  lamp  LA1  .  When  the  fluorescent  lamp  LA1 
is  turned  on,  the  tube  current  is  supplied  from  one 
filament  to  the  other  filament,  and  a  voltage  across 
the  inductor  L51  drops.  Therefore,  the  voltage  ap- 
plied  to  the  filament  tube  of  the  fluorescent  lamp 
LA1  can  be  stabilized. 

When  the  preheating  state  of  the  fluorescent 
lamp  LA1  is  changed  to  the  ON  state,  the  load 
impedance  viewed  from  the  secondary  winding  85 
is  changed  from  a  composite  impedance  of  im- 
pedances  of  the  inductor  L51,  the  capacitors  C55 
and  C56,  and  the  filaments  of  the  fluorescent  lamp 
LA1  to  a  composite  impedance  of  an  impedance  of 
the  inductor  L51  and  an  impedance  across  the 
fluorescent  lamp  LA1  through  which  the  tube  cur- 
rent  is  supplied.  When  the  preheating  state  is 
changed  into  the  ON  state,  the  change  in  load 
impedance  can  be  minimized  since  the  inductor 
L51  is  inserted  in  series  with  the  fluorescent  lamp 
LA1.  Therefore,  the  change  in  impedance  viewed 
from  the  primary  side  of  the  converter  transformer 
T20  is  considerably  small,  thereby  minimizing  the 
change  in  flyback  waveform.  As  a  result,  the  ON 
state  of  the  fluorescent  lamp  LA1  can  be  stabilized. 

Control  of  an  amount  of  light  emitted  from  the 
fluorescent  lamp  LA1  will  be  described  below.  An 
amount  of  light  from  the  fluorescent  lamp  LA1  is 
detected  by  the  photodiode  PD1  .  A  detected  value 
is  amplified  by  the  amplifier  304,  and  an  amplified 
signal  is  input  to  the  error  amplifier  306.  The  error 
amplifier  306  calculates  a  difference  between  the 
amplified  signal  and  a  reference  voltage.  The  PWM 
circuit  307  controls  the  ON  time  of  the  transistor 
Q52  on  the  basis  of  the  difference  signal.  During 
the  ON  period  of  the  transistor  Q52,  the  voltage 
across  the  fluorescent  lamp  LA1  is  decreased,  and 
the  fluorescent  lamp  LA1  is  turned  off  during  the 
ON  time  of  the  transistor  Q52.  When  the  reference 
voltage  305  is  set  to  obtain  a  predetermined 
amount  of  light,  the  above  feedback  loop  can  con- 
trol  the  amount  of  light  from  the  fluorescent  lamp 

LA1  constant.  In  addition,  by  properly  controlling 
the  reference  voltage  305,  the  amount  of  light  emit- 
ted  from  the  fluorescent  lamp  LA1  can  be  set  at  a 
predetermined  level. 

5  By  controlling  the  fluorescent  lamp  LA1  as 
described  above,  the  forward  voltage  is  applied  to 
the  sequence  control  circuit.  Therefore,  a  substan- 
tially  constant  stabilized  power  source  voltage  can 
be  applied  to  the  sequence  control  circuit.  Even  if 

10  the  flyback  voltage  is  increased  to  apply  a  pre- 
determined  voltage  to  the  load  such  as  a  charger,  a 
sequence  power  source  voltage  derived  from  the 
forward  voltage  can  be  controlled  to  be  substan- 
tially  constant. 

75  In  the  image  formation  apparatus  of  an  elec- 
trophotographic  system,  power  source  voltages  can 
be  applied  from  a  common  converter  transformer 
to  high  and  low  voltage  loads.  Therefore,  the  num- 
ber  of  transformers  can  be  reduced,  and  the  vol- 

20  ume  and  weight  of  the  power  source  apparatus  can 
be  greatly  reduced.  At  the  same  time,  the  circuits 
having  poor  efficiency,  such  as  a  series  regulator 
and  a  chopper  circuit,  need  not  be  used  for  output 
control,  power  efficiency  cannot  be  degraded.  Fur- 

25  thermore,  the  ON  time  of  the  fluorescent  lamp  LA1 
can  be  controlled  by  using  the  common  converter 
transformer,  the  number  of  power  source  elements 
can  be  reduced  as  compared  with  the  conventional 
power  source  apparatus.  Furthermore,  in  the  above 

30  embodiment,  the  impedance  is  connected  in  series 
with  the  fluorescent  lamp,  and  the  change  in  im- 
pedance  can  be  kept  substantially  constant  in  both 
ON  and  preheating  states.  The  state  of  voltage 
resonance  when  viewed  from  the  primary  side  of 

35  the  converter  transformer  can  be  kept  constant 
regardless  of  the  operation  mode  of  the  fluorescent 
lamp.  The  fluorescent  lamp  can  be  stably  turned 
on  in  the  flyback  mode.  At  the  same  time,  influ- 
ences  of  other  flyback  loads  can  be  reduced. 

40  In  the  above  embodiment,  the  AC  load  inserted 
in  series  with  the  fluorescent  lamp  is  constituted  by 
the  inductor.  However,  a  capacitor  or  the  like  may 
be  used  in  place  of  the  inductor. 

Fig.  19  shows  a  power  source  apparatus  ac- 
45  cording  to  still  another  embodiment  of  the  present 

invention,  in  which  a  circuit  for  controlling  a  high 
voltage  output  is  added  to  the  circuit  in  Fig.  15. 
The  same  reference  numerals  as  in  Fig.  15  denote 
the  same  parts  in  Fig.  19. 

so  A  series  circuit  of  a  collector-emitter  path  of  an 
output  control  transistor  Q53  and  a  resistor  R51  is 
inserted  between  common  and  ground  terminals  of 
a  secondary  winding  82.  A  voltage  V1  applied  to 
the  base  of  the  transistor  Q53  is  controlled  by  a 

55  sequence  control  circuit  to  control  a  high  voltage 
output. 

12 
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In  order  to  protect  the  transistor  Q53  from  an 
overvoltage,  a  constant  voltage  such  as  a  varistor 
may  be  connected  in  the  collector-emitter  path  of 
the  transistor  Q53.  A  bleeder  resistor  may  be  con- 
nected,  between  the  output  terminal  and  ground. 

In  the  standby  state,  by  decreasing  the  control 
voltage  V1,  the  transistor  Q53  is  turned  off  to  cut 
off  the  high  voltage  output  or  reduce  it  to  a  consid- 
erably  low  level.  The  lamp  can  be  turned  off,  or  the 
high  voltage  output  can  be  cut  off  or  reduced  in  the 
preheating  state. 

It  should  be  noted  that  other  operations  in  Fig. 
19  are  the  same  as  those  in  Fig.  15,  and  a  detailed 
description  thereof  will  be  omitted. 

In  the  above  embodiment,  the  present  inven- 
tion  is  applied  to  the  image  formation  apparatus 
using  the  electrophotographic  process.  However, 
the  present  invention  is  not  limited  to  this,  but  can 
be  applied  to  any  apparatus  for  extracting  a  plural- 
ity  of  voltage  outputs  from  a  single  transformer. 

Claims 

1  .  A  power  source  apparatus  comprising: 
a  transformer  having  a  plurality  of  paired 

winding  portions  of  primary  and  secondary  win- 
dings  wound  around  cores  divided  by  a  gap; 

driving  means,  connected  to  said  primary 
winding  of  said  paired  winding  portion,  for  switch- 
ing  energization  of  said  primary  winding  of  said 
transformer  to  cause  said  secondary  winding  to 
generate  a  voltage;  and 

selecting  means  for  selectively  driving  one  of 
said  plurality  of  paired  winding  portions. 

2.  An  apparatus  according  to  claim  1,  wherein 
said  plurality  of  paired  winding  portions  include  a 
first  paired  winding  portion  for  generating  a  low 
voltage  and  a  second  paired  winding  portion  for 
generating  a  high  voltage. 

3.  An  apparatus  according  to  claim  2,  wherein 
said  first  paired  winding  portion  generates  the  low 
voltage  when  a  power  switch  is  turned  on,  and  said 
second  paired  winding  portion  generates  the  high 
voltage  in  response  to  a  predetermined  sequence 
control  signal  from  said  selecting  means. 

4.  An  apparatus  according  to  claim  1,  wherein 
said  selecting  means  selects  power  supply  to  said 
primary  windings  of  said  paired  winding  portions. 

5.  An  apparatus  according  to  claim  1,  wherein 
said  secondary  windings  of  said  second  paired 
winding  portion  comprise  a  high  voltage  output 
winding  and  a  high  voltage  control  winding,  said 
high  voltage  control  winding  being  controlled  to 
control  an  output  from  said  high  voltage  output 
winding. 

6.  A  power  source  apparatus  comprising: 
a  transformer  having  low  and  high  voltage 

portions,  said  low  voltage  portion  having  a  low 
voltage  generating  secondary  winding  and  said 

5  high  voltage  portion  having  a  high  voltage  genera- 
tion  secondary  winding  being  wound  around  cores 
which  are  divided  by  a  gap; 

driving  means,  connected  to  a  primary  winding 
of  said  transformer,  for  switching  energization  of 

io  said  primary  winding  to  cause  said  secondary 
winding  to  generate  a  voltage;  and 

control  means  for  controlling  an  output  from 
said  high  voltage  generation  secondary  winding, 
said  control  means  being  provided  with  a  control 

75  winding  arranged  in  said  high  voltage  portion  and 
current  control  means  for  controlling  a  current  flow- 
ing  through  said  control  winding. 

7.  An  apparatus  according  to  claim  6,  wherein 
said  transformer  includes  independent  primary  win- 

20  dings  in  said  low  and  high  voltage  portions. 
8.  An  apparatus  according  to  claim  7,  further 

including  selecting  means  for  selecting  power  sup- 
ply  to  one  of  said  primary  windings  of  said  low  and 
high  voltage  portions. 

25  9.  An  apparatus  according  to  claim  6,  wherein 
said  transformer  includes  a  common  primary  wind- 
ing  in  said  low  and  high  voltage  portions. 

10.  An  apparatus  accordfng  to  claim  6,  wherein 
said  current  control  means  comprises  detecting 

30  means  for  detecting  an  output  from  said  high  volt- 
age  generation  secondary  winding  and  comparing 
means'  for  comparing  a  reference  value  with  an 
output  from  said  detecting  means,  whereby  a  cur- 
rent  of  said  control  winding  is  controlled  in  re- 

35  sponse  to  an  output  from  said  comparing  means. 
11.  An  apparatus  according  to  claim  10, 

wherein  said  current  control  means  comprises 
switching  means  for  switching  the  reference  value. 

12.  An  apparatus  according  to  claim  10, 
40  wherein  said  apparatus  supplies  power  source  vol- 

tages  to  image  forming  means,  and  said  switching 
means  switches  the  reference  value  in  an  image 
formation  mode  and  a  mode  other  than  the  image 
formation  mode. 

45  13.  A  power  source  apparatus  comprising: 
a  converter  transformer  including  first  and 

second  secondary  windings; 
switching  means  for  controlling  energization  of 

a  primary  winding  of  said  converter  transformer; 
50  first  output  means  for  causing  said  first 

secondary  winding  to  output  a  voltage  during  an 
ON  time  of  said  primary  winding  controlled  by  said 
switching  means;  and 

second  output  means  for  causing  said  second 
55  secondary  winding  to  output  a  voltage  during  an 

OFF  time^of  said  primary  winding  controlled  by 
said  switching  means. 

13 
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14.  An  apparatus  according  to  claim  13, 
wherein  said  converter  transformer  comprises  a 
third  secondary  winding  for  outputting  a  voltage 
during  both  the  ON  and  OFF  times  of  said  primary 
winding.  5 

15.  An  apparatus  according  to  claims  13  or  14, 
wherein  said  first  secondary  winding  generates  a 
low  voltage  for  a  load. 

16.  An  apparatus  according  to  claims  13  or  14, 
wherein  said  second  secondary  winding  generates  w 
a  high  voltage  for  a  load. 

17.  An  apparatus  according  to  claim  13, 
wherein  said  transformer  further  comprises  detect- 
ing  means  for  detecting  outputs  from  said  secon- 
dary  windings  and  control  means  for  controlling  75 
said  switching  means  in  response  to  an  output 
from  said  detecting  means. 

18.  An  apparatus  according  to  claim  17, 
wherein  said  control  means  controls  to  set  the  OFF 
time  of  said  switching  means  constant  and  the  ON  20 
time  thereof  in  response  to  the  output  from  said 
detecting  means. 

19.  An  apparatus  according  to  claims  13  or  14, 
further  comprising  switching  means  for  switching 
an  output  voltage  from  said  first  output  means.  25 

20.  An  apparatus  according  to  claim  19, 
wherein  said  apparatus  applies  power  source  vol- 
tages  to  image  forming  means,  and  said  switching 
means  switches  the  output  voltage  in  response  to  a 
sequence  signal  associated  with  predetermined  im-  30 
age  formation. 

21  .  An  apparatus  according  to  claim  20,  ' 
wherein  said  image  forming  means  performs  image 
formation  in  accordance  with  an  electrophotog- 
raphic  process.  35 

22.  An  apparatus  according  to  claim  14, 
wherein  said  apparatus  applies  power  source  vol- 
tages  to  electrophotographic  processing  means, 
and  said  third  secondary  winding  applies  a  power 
source  voltage  to  exposure  means  in  said  elec-  40 
trophotographic  processing  means. 

23.  An  apparatus  according  to  claim  22, 
wherein  an  AC  load  is  connected  between  said 
third  secondary  winding  and  said  exposure  means. 

24.  An  apparatus  according  to  claim  23,  45 
wherein  said  AC  load  comprises  an  inductance. 

25.  An  apparatus  according  to  claim  16,  further 
comprising  means  for  controlling  power  supply 
from  said  secondary  winding  to  said  load. 

50 

55 
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